We report a parturient delivering vaginally at term with symptomatic congenital hypertrophic obstructive cardiomyopathy. Epidural analgesia was used during labour and delivery and is likely to have made a useful contribution to the successful outcome. Although controversial, reported use of epidural analgesia during labour for hypertrophic obstructive cardiomyopathy parturients has been generally positive. A multi-disciplinary team approach, early anaesthetic assessment and a carefully managed epidural catheter inserted in early labour can optimize analgesia and minimize the stresses of labour and vaginal delivery provided the risks of reduced preload and afterload are minimized.
Hypertrophic
obstructive cardiomyopathy (HOCM) is a primary myocardial disorder characterized by asymmetrical left ventricular hypertrophy 1 . It occurs sporadically or as an autosomal dominant familial disorder with variable penetrance, dependent on the type of mutation to the myosin heavy chain (MHC) gene on chromosome 14 2, 3 . Epidural analgesia in parturients with HOCM has frequently been avoided because of the risks of reductions in preload and afterload 4 . However epidural analgesia has been used successfully 5 and a more recent report has suggested that an epidural technique can be advantageous in these patients 6 .
CASE REPORT
A 27-year-old primigravida with known congenital hypertophic obstructive cardiomyopathy presented to our hospital obstetric service for antenatal care at 16 weeks gestation. She weighed 71.5 kg and was 162 cm tall. An echocardiogram showed asymmetrical septal hypertrophy (especially at the base) and a small hypercontractile left ventricle. There was an increased left ventricular outflow tract velocity of 2.35 m/sec, the peak systolic gradient was 22 mmHg and aortic valve flow was 1.8 m/s. The patient's mother and maternal uncle both had severe symptomatic HOCM. Indeed our patient had herself been born in the coronary care unit when her mother had developed severe pulmonary oedema during labour. Our patient's past medical history included penicillin allergy and investigation for infertility, including an uneventful laparoscopy under general anaesthesia two years earlier. Palpitations precipitated by climbing stairs or walking uphill prompted ECG Holter monitoring at 24 weeks gestation which showed paroxysmal sinus tachycardia up to 140 beats/minute. There were no other cardiac related symptoms and she was not commenced on medication at that time. An increase in the frequency of palpitations, increasing shortness of breath and two syncopal episodes were treated with atenolol 25 mg daily from 36 weeks gestation and this was subsequently increased to 50 mg daily but with minimal symptomatic improvement. Referral for anaesthetic assessment was not until 37 weeks gestation. We were informed that the patient would prefer a vaginal delivery if possible. Given the patient's limited exercise tolerance, the obstetric team planned for a short second stage with elective forceps delivery if required. In consultation with the patient, cardiologist and obstetrician, we planned for epidural analgesia commencing in early labour, using a low-dose local anaesthetic/opioid mixture. In the event of emergency caesarean or forceps delivery, a general anaesthetic would be performed. Invasive monitoring with insertion of an arterial and a central venous catheter would be considered for the duration of labour.
The patient was subsequently admitted at term in early labour. Maternal monitoring was commenced with continuous ECG and non-invasive blood pressure readings at ten-minute intervals. Continuous fetal cardiotochography (CTG) monitoring was also commenced. On examination, the patient had a blood pressure of 120/80 mmHg with a sinus rhythm heart rate of 65-96 beats/minute and no jugular venous distension. The upper airway was assessed as Mallampati grade I and auscultation of the chest revealed good bilateral air entry with no crepitations. There was a 3/6 pansystolic murmur throughout the praecordium heard loudest over the left sternal edge. Initial obstetric examination noted cephalic presentation and mild regular uterine contractions occurring two in ten minutes with the cervix dilated to 2 cm. The patient was not unduly distressed. Ranitidine 150 mg orally was administered and an intravenous fluid load of 500 ml of Hartmann's solution was given over 10 minutes prior to inserting a lumbar epidural at L3/4 in the left lateral position. Blood was aspirated from the epidural catheter which was removed and immediately resited uneventfully at the same interspace. Maternal heart rate and noninvasive blood pressure, measured every two minutes for ten minutes, remained unchanged from baseline following an epidural test dose of 3 ml of 0.2% ropivacaine. Following a further 5 ml of 0.2% epidural ropivacaine there was no motor block evident and contractions although strong were not painful. An epidural infusion of bupivacaine 0.114% with fentanyl 4.5 µg/ml was commenced at 5 ml/hour. Intravenous Hartmann's solution was continued at 100 ml/hour and the patient positioned with a wedge under the right hip. Two hours later there was some break-through pain with a verbal pain score of 5/10 (0=no pain and 10=worst pain imaginable). The epidural infusion rate was increased to 8 ml/hr and the pain score subsequently decreased to 1/10. The block height was T9 on both sides when tested with ice. Analgesia remained excellent but two hours later the patient complained of moderate pruritus. She was reassured and did not require any additional treatment. The cervix was fully effaced, dilated to 3 cm and the foetal head well applied when artificial rupture of membranes was performed revealing clear liquor. There was then rapid progress to full cervical dilatation within 90 minutes, giving a total of 10 hours for the first stage of labour. The epidural infusion was maintained at 8 ml/hr during the second stage of labour which lasted 72 minutes, although the patient was actively pushing for only the final 27 minutes. The maternal heart rate ranged between 53 and 105 beats/minute and systolic blood pressure ranged between 95 and 125 mmHg. A 3410 gram female, with Apgar scores of 9 and 10 at 1 and 5 minutes respectively, was delivered without any obstetric intervention. Ten units of syntocinon were given as a bolus intravenously by the obstetric team at the end of the second stage of labour. The uneventful third stage of labour lasted 12 minutes and estimated blood loss was 200 ml. The following day the patient commented spontaneously that the epidural was great and that she was looking forward to another pregnancy in the near future!
DISCUSSION
The major haemodynamic concerns for our parturient with HOCM can be summarized in two parts. Firstly, the left ventricular myocardium becomes stiff and hypertrophic and satisfactory ventricular filling is dependent upon adequate preload and the maintenance of sinus rhythm 1 . Secondly, the increased muscle mass and contractility of the left ventricle may cause a dynamic obstruction of the left ventricular outflow tract which worsens with hypovolaemia 7 , vasodilatation 1,7 and augmentation of myocardial contractility 1, 7, 8 . The "atrial kick" contributes up to 75% of ventricular filling in these patients, so atrial fibrillation 9 and junctional rhythms are poorly tolerated 1, 7 . In addition, the perfusion of the hypertrophic myocardium may be compromised by tachycardia or reductions in afterload. The cardiology service regarded our patient's echocardiogram findings as indicative of mild obstruction. However, the relationship of pressure gradient to clinical symptoms can be obscure, and no gradient at all is demonstrated in many symptomatic patients.
The stress of labour raises maternal catecholamine levels 10 , producing increases in heart rate and myocardial contractility which would be expected to compromise the haemodynamics of the HOCM parturient 11, 12 . Lumbar epidural analgesia reduces catecholamine release 13 , but has the potential to reduce cardiac preload and afterload. This may profoundly worsen the haemodynamics of the HOCM parturient by increasing left ventricular outflow tract obstruction 4, 14 . Two reports detail the successful use of intermittent epidural injection 5 and continuous epidural infusion 6 in HOCM parturients, using low concentrations of local anaesthetic combined with fentanyl. The epidural catheters were inserted early in labour and provided good analgesia while maintaining cardiovascular stability through to delivery. Both reports used low concentration bupivacaine, 0.125% and 0.1% respectively, combined with fentanyl. Extreme caution was emphasized with regards to the speed of local anaesthetic administration. Conversely, pulmonary oedema in an HOCM parturient has been reported following administration of a 2 ml 2% lignocaine epidural test dose followed by bolus administration of 9 ml 0.25% bupivacaine relatively late on in labour 11 . This patient had a tachycardia (heart rate >120 beats/minute) prior to epidural catheter placement which worsened following the administration of local anaesthetic. Our patient's epidural analgesia was commenced in early labour in order to minimize the various stresses of labour and delivery as outlined above. The decision to use ropivacaine as a test dose was in part based on its perceived lower cardiac toxicity when compared to bupivacaine 15 .
An adrenaline-containing test dose was not given in order to avoid any increase in myocardial contractility with the potential for outflow obstruction. A low concentration of local anaesthetic was given by epidural infusion rather than multiple boluses in order to minimize the risk of hypotension 16 . Pulmonary artery catheter (PAC) monitoring has been advocated in order to optimize fluids 11 and beta blockade 10 with a view to preventing pulmonary oedema. However this needs to be weighed against the potential for the catheter to cause arrhythmias 17 in the patient where atrial kick is important for ventricular filling 1 . Continuous maternal ECG is essential and intra-arterial monitoring may be useful. Cardiac output monitoring in a previous report has proved helpful 5 . Regular clinical assessment of the patient's respiratory rate and auscultation of lung bases for evidence of pulmonary oedema may also be valuable without the risk of precipitating an arrhythmia. If ventricular failure occurs, treatment may involve increasing preload (intravenous fluids), increasing afterload (alpha agonist) and decreasing heart rate (beta blocker) and contractility (beta blocker/halothane) 7 . Frusemide has been found effective should pulmonary oedema occur 11 . Management of hypotension with ephedrine has not been recommended in HOCM parturients as its beta-1 agonist activity can lead to increased left ventricular outflow obstruction and an undesirable tachycardia 11 . The mainly alpha-1 agonists such as phenylephrine or metaraminol which have minimal beta-1 activity have been suggested as alternatives 11, 12 . Inferior vena caval compression during labour and Valsalva manoeuvres in the second stage of labour may decrease preload and compromise cardiac output. In view of the continued haemodynamic stability, the obstetricians deemed elective forceps delivery to be unnecessary and a short period of active pushing for 27 minutes was permitted for delivery. Potential adverse effects were minimized by the left lateral tilt, intravenous fluid maintenance and the excellent analgesia delivered by our epidural catheter. Although well tolerated in this case, the inadvertent administration of an intravenous oxytocin bolus by the obstetric team could have resulted in hypotension due to a transient direct relaxing effect on vascular smooth muscle 18 . This effect is considered unlikely with bolus doses of less than 2 units 19 . Antibiotic prophylaxis was not ordered for our patient but has been recommended in HOCM parturients during labour and delivery 4, 7, 9, 20 .
Although longterm prognosis of HOCM depends on the genotype 2 , vaginal delivery is usually tolerated without permanent adverse sequelae 4, 20 . However, HOCM parturients with only minimal symptoms are still at risk of developing a fatal arrhythmia [21] [22] [23] . We believe that a multi-disciplinary team approach, early anaesthetic assessment and a carefully managed epidural catheter inserted in early labour can optimize analgesia and minimize the stresses of labour and delivery in these patients.
